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GLOSSARY OF SELECTED TERMS AND ABBREVIATIONS

Carapace
Dorsal
Fecundity
Ferric
Hatchling

Head start

Kemp’s Ridley

Living tag

Magnetometer

NMFS
Tincture

PIT tag

Plastron
Ventral

Wand type tag
detector |

(magnetometer)

The top shell of a turtle.
Pertaining to the top.
Fruitful in offspring.
Containing iron.

A newly hatched sea turtle.

A feasibility study and experiment involving
rearing Kemp’'s ridley sea turtles in captivity

for 7 to 15 months before tagging and releasing
them into the wild.

Lepidochelys kempii

A piece of light colored plastron tissue is
transplanted into the darker carapace leaving a
living tissue mark.

An instrument for used for detecting the presence
of a magnetic charge.

Natlonal Marine Fisheries Service.
An active coloring or gtaining extract.
Passive Integrated Transponder. An internal tag

containing an encoded microchip. PIT tags

require a special PIT tag reader to retrieve the
10 character alpha-numeric code.

The bottom shell of a turtle.

Pertaining to the bottom.

Device for detecting a magnetized wire tag.
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1.0 INTRODUCTION

Preparation of this manual was motivated by a need for a
comprehensive field guide covering the application of internal
wire tags in the mass tagging of sea turtle hatchlings and the
detection of those tags later in the turtle’s life. This manual
1s based primarily on the equipment and technigques used in the
mass wlre tagging of 3,336 Kemp’s ridley (Lepidochelys kempii)
hatchlings on the nesting beach at Rancho Nuevo, Mexico, during
August, 1996 (Caillouet et. al., 1997).

Although this illustrated manual thoroughly covers all the
procedures necessary to successfully tag hatchlings with internal
wire tags, it should not be substituted for formal training. It
should be used to supplement formal training. This manual has
been written assuming that the person(s) conducting the tagging
are right handed. The automatic tag injectors are designed and
manufactured for use by right handed persons. Left handed
persons may achleve satisfactory results by holding the tagger
upside down but this is not recommended.

It 1s recommended that the entire manual be read thoroughly
pefore any attempt is made to tag hatchlings. Pay special
attentlion to the CAUTION and NOTE sections listed within the
procedure instructions. The CAUTION and NOTE sections provide
valuable information that may mean the difference between
successful tagging and non-successful tagging.

The manual 1s divided into four sections:

Background research involving internal wire tags;
Illustrated tagging techniques;

Illustrated tag detection techniques;

Appendices.

B Lo N o

2.0 BACKGROUND RESEARCH INVOLVING THE INTERNAL WIRE TAG

2.1 JUSTIFICATION FOR TAGGING HATCHLINGS

Eckert et al. (1994) pointed out that evaluation of the Kemp’s
ridley sea turtle head start experiment involves comparing an
experimental group consisting of head started turtles with a
control group consisting of wild turtles. Comparisons between
head started and wild Kemp’s ridleys, based on their survival to
maturity, nesting, production of viable young, survival of young
to maturity, and fecundity of subsequent generations of adults,
require that both head started and wild Kemp’s ridleys be tagged
or marked i1n numbers adequate to determine these population vital
statistics as well as to distinguish them from one another on
nesting beaches. Eckert et al. (1994) concluded that enough head
started Kemp’s ridleys had been marked and released, and
recommended that a rigorous program be undertaken to mass mark as
many wild hatchling Kemp’s ridleys as possible (as a control)
during each of two consecutive nesting seasons at Rancho Nuevo,




using the internal wire tag. The internal wire tag 1s an
inexpensive tag which can be detected by portable magnetometer or
X-ray.

2.2 PREVIOUS HATCHLING TAGGING WORK

Four different types of sea turtle tags (marking methods) are
currently used on Kemp’s ridley sea turtles: the metal flipper
tag, the living tag, the internal {(magnetized) wire tag, and the
Passive Integrated Transponder (PIT) tag (Fontaine et. al. 1993).
Only the internal magnetic wire tag has been tested and approved
for marking hatchlings. The author has developed several PIT tag
application techniques for hatchlings that are still in the
experimental phase.

The internal wire tag has been used on Kemp’s ridley yearlings
gince 1982 (Caillouet et. al., 1997, Appendix A, Table 1). The
Galveston laboratory tagged and released 15,011 Kemp’s ridleys
from 1982 through 1996. Beginning with the 1984 vyear-class, all
head-started Kemp’s ridleys were tagged with magnetized wlre tags
in either the right or left front flipper before release
(Appendix A, Table 1) ..

Hatchling sea turtles were experimentally tagged with the
internal wire tags in 1993, 1994 and 1995. 1996 was first year
in which hatchling Kemp’s ridleys received the internal non-
magnetized wire tag, and were immediately released at the nesting
beach.

LLoggerhead hatchlings were the first to experimentally receive
the internal wire tags in 1993. The internal wilre tag has also
been tested on Kemp’s ridley hatchlings of the 1994 and 1995
vear-classes, with excellent results (Appendix A, Table 2).

Other experiments on yearling and two year ¢ld sea turtles have
shown that the wire tag can be magnetized immediately before
detection, by passing a magnet over the front flipper where such
tags are usually implanted, or before tagging by passing the tags
through a magnetized head on the tag injectors (Fontaine et. al.
1993) .

Training was provided in mass-tagging of Kemp’s ridley hatchlings
with the internal wire tag to Gladys Porter Zoo, Brownsville,
Texas and Mexican turtle camp personnel at the Rancho Nuevo
nesting beach, Tamaulipas, Mexico, in August 1996. In the first
large scale tag and release attempt at the Rancho Nuevo nesting
beach, 3,336 Kemp’s ridleys were tagged with non-magnetized wire
tags in the right front flipper.




3.0 AUTOMATIC (MULTI-SHOT) TAG INJECTOR - ILLUSTRATED TAGGING
TECHNIQUES

3.1 GENERAL INSTRUCTIONS

The automatic tag injector is a very expensive piece of precision
tagging equipment. Familiarity with it’s components and
operation will expedite regular maintenance and any necessary
repalrs. Regular maintenance and cleaning are critical for
proper operation of the tag injector. See section 7.0 for
cleaning instructions.

FTGUR.

L]

1 Automatic {(multi-shot) tag injector

"Up" or "unlocked"
position.

[Roll of un-cut wire Tags. f‘\

N

"Down" or "locked"
position.

Drive rollers

Cuftter lever

/H/;ovalbuﬁon
0#

o\

Needle Cutter ,
clamping lever / Un-cut wire

nut - tags on rofl
Wire advance iever feeding info tag
Pushrod injector body. |
Cutter lever
assembly

3.1.1 Al]l personnel handling hatchlings during the wire tagging
procedure must wear disposable surgical style gloves
(latex, vinyl or non-latex hypoallergenic (PVC)) on both
hands. Gloves should be discarded at the completion of a
tagging session. Gloves are worn for two reasons:

(1) To minimize the hatchlings contact with
bacteria/contaminants found on human skin; and

(2) To protect hands from staining and potential irritation
by antimicrobial agents (iodine, alcohol) and to a
lesser degree, from an accidental needle prick.

3.1.2 Keep all tagging equipment and supplies away from contact
with nesting beach sand and salt water. Beach sand and
salt deposits, left by evaporated sea water, will clog the
internal moving parts of the tag injector resulting in
equipment malfunction. |




3.1.3 One person must hold the hatchling while a second person
completes the tagging. It is helpful if a third and forth
person assist in drying the flipper and applying the
antimicrobial agents before and after tagging.

3.1.4 The tag insertion area will be as near to the claw on the

dorsal portion of the foreflipper as possible. This area
of i1nsertion was chosen for two reasons:

(1) It appears that there is slightly more muscle tissue to
hold the tag in this area; and |

(2) The claw makes a good reference point for locating the
wire tag at a later date.

FIGURE 2 Implantation location of internal wire tag in hatchling
flipper.
Infernal Claw
wire tag

'ENLARGED
VIEW

NOTE 1 The internal wire tag 1s oriented parallel to the
leading edge of the flipper.




3.1.5 Disinfect the needle on the tag injector. The needle

FIGURI

L]

should be dipped in a container containing 70% isopropyl
alcohol. Allow the needle to air dry prior to tagging.

Air drying should take less than 15 seconds. Gently waving
the needle back and forth will accelerate air drying of the
needle. Disinfect the tag injector needle prior to cutting
and advancing a wire tag. Sterilization after cutting and
advancing a tag may result in loss of the tag into the
container of alcohol.

3 Disinfecting tag injector needle.

Air dry any residual alcohol
by gently waving needle from
side to side.

iNnto alcohol.

,J Carefully sterilize
‘. )'3 | needle by dipping

NS See
ALCOHOL CAUTION

Notes
N2 ,

& of

Be ve: not to dam

di

if d a

gai




3.2 AUTOMATIC (MULTI-SHOT) TAG INJECTOR PREPARATION

3.2.1 Comfeortably grasp the middle of the automatic tag injector
with your right hand so that the thumb is on the top of the
tag injector and the fingers are curled under the tag
injector.

Advance the wire one click/position by pressing the long
lever on the left rear of the tag injector with your left
thumb. Press in on the lever until an audible "click" 1is
heard then release the lever. The lever will spring back
to the open position. See FIGURE 4. |

FIGURE 4 Advancing a wlire tag with automatic tag injector.
Make sure wire
spool is in the ‘down’
or "locked” position.
| 7 7N ‘ 1 2
/ | Press wire advance | {
~ lever in towards injector 7
= body until an audible -
—4 "click” is heard. N
n |
. i
NOTE 1 The wire will not advance if the wire spool holder
is in the "up® or "unlocked" position. Make sure
the wire spool holder 1s in the "down" or "locked"
position before attempting to advance wire. See
FIGURE 1.

lNC)TE 2 The wire will not advance 1f the cutter lever 1s
depressed. Make sure the pushrod lever 1s fully
retracted back into the tag 1injector. When the
pushrod lever 1s fully retracted 1nto the tag
injector spring pressure alone will return the
cutter lever to the "up" position. See FIGURE 5,
DIAGRAM A.




3.2.2 Cut the wire to make a tag by pressing down on the cutter
lever using the thumb on the right hand. The cutter lever
ls located just behind the needle at the front of the tag
injector. Press down on the cutter lever until an audible
"click" is heard then release the lever. The lever will
stay down when the tag is properly cut (i.e. the lever will
not spring back). See FIGURE 5.

FIGURE 5 Cutting a wire tag with the automatic tag injector.
; ~ — — - — _— —

Press down
firmly on cutter
lever to cut tag.

Note pushrod position when
An audible "CLICK’ cutter lerver is in "UP” position.
will be heard when

tag is cut properly.

Pushrod will advance

by spring pressure alone | Pushrod position when cutter lever is
1},’2 E::r 1?’:5’1 when cutter =" in the *UP" position prior to cutting tag.

lever is fully depressed.
| Dl

NOTE 1 The pushrod will not move forward until the cutter
lever 1s fully depressed.

3.2.3 Push the cut tag into the needle barrel using the pushrod
lever. The pushrod lever is located on the left side of
the tag 1njector. Use the right thumb to move the pushrod
lever forward. The pushrod will move freely forward about
3.0 - 3.5 cm at which time a spring inside the tag injector
will create back pressure resulting in a significant
1increase 1in resistance. See FIGURE 6.




Stop and hold the pushrod in place when spring resistance
1s felt. Do not remove your thumb from the pushrod and
keep slight and constant pressure on the spring until the

needle i1s withdrawn from the flipper after the tag 1is
inserted.

FIGUR.

{4

6 Advancing a wlre tag into the barrel of the automatic
tag 1lnjector.

S——o

| Keep needle .
tip higher than
rear of fag injector.

STOP when spring
resistance is felf,

11 1 2

O
) JIJ.Il

—Z0
Pushrod

.: Pushrod position when cutter lever is
SPOTING MMM ﬁ 1 11 4—‘ in the "UP" position prlor to cutting tag.
Resistance ,

| Move pushrod forward unti

spring resistance s felt.
o |




3.2.4 TEST PROCEDURE

Bach time a tag injector is loaded with wire and prior to
starting each tagging session a test tag should be run
through the tag injector. It is also a good idea to
periodically run the test procedure during a tagging
session to ensure the tag injector is functioning properly
(L.e. one test tag every 15-20 turtles).

(1) Complete steps 3.2.1 through 3.2.3 above.

NOTE 1 Prior to starting a tagging session, check a tag
cut trom each zroll to confirm  the tags
magnetic/non-magnetic charge (See section 6.0 for
procedure) .

!

(2) Place the left hand open and flat below the needle to
catch the tag. Be careful not to stick youself with
the needle. Push the pushrod as far forward as it will
travel to expel a tag from the tip of the needle.
Visually locate the tag to ensure the tag injector is
functioning properly. The tag may stick to the
underside of the needle from static electricity.

NOTE 2 The wire tag 1s very small {3 mm long and 0.25 mm |
in diameter) and may be very difficult to sgee
without good lighting.

NOTE 3 AUTOMATIC TAG INJECTOR WITH TAG COUNTER
Reset the counter before starting a tagging
session. Resetting is accomplished by pressing the
reset button with a narrow pointed object. The
tips of a palir of tweezers works well. The counter
1s used to keep track of the number of tags cut and
used during each tagging session. The tagged |
hatchlings should be physically counted prior to
release to determine the total number tagged during
each session. |

(3) Repeat the TEST PROCEDURE until a tag is seen and you
are conftident that the tag injector is operational.

If a tag 1s not seen after completing the test procedure
elther the wire was loaded incorrectly, the tag was lost
and/or one or more of steps 3.2.1 through 3.2.3 were not
completed properly. See trouble-shooting section in
Appendix B.




3.3 HATCHLING PREPARATION FOR THE AUTOMATIC (MULTI-SHOT) TAG
INJECTOR

3.3.1 Immerse each hatchling in a bucket of sea water to clean
all sand from the flippers and body. Sea water should be
clean and at ambient ocean temperature. If tagging 1s
carried out during daylight hours, periodically check water

temperature and replace with new sea water i1if necessary.
See FIGURE 7.

FIGUR]

L]

7 Immersing hatchling in saltwater to remove sand.

Dip turtle into
clean seq water
to remove sand

from flippers and
body.

Seqa water

Maintain seq water
temperature in bucket
between 25 c]nd 32 °C.

3.3.2 Dry the entire foreflipper, both dorsally and ventrally,
using a clean paper towel. Make sure the tag insertion
area is completely clean and dry. Water left on the
flipper will dilute and contaminate the antimicrobial

10




agents and cause them to drip off the flipper

everything it contacts.

FIGURE 8

Drying foreflipper.

See FIGURE

staining
3.

Gently dry flipper
by blotting skin with
¢ paper towel. Dry

pboth sides of flipper.

See
CAUTION
Note
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3.3.3 Disinfect the tag insertion area by swabbing with a
disposable cotton swab soaked with tincture of i1odine.
Lightly scrub the tag insertion area on the dorsal and
ventral surfaces of the flipper directly above and below
the tag insertion area. The ventral surface is disinfected
to guard against infection in the event the tag injector

penetrates through the ventral flipper surface.

9.

F1GUR.

L~

9 Disinfecting tag insertion area.

See FI1GURI

Disinfect both fop | y
and bottom of flipper
with a cofton swab

See soaked in tincture
CAUTION | |[ofiodine.

| Note

12
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3.4 TAG INSERTION USING THE AUTOMATIC (MULTI-SHOT) TAG INJECTOR

Complete procedures 3.2.1 through 3.3.3. before proceeding.

3.4.1 An assistant must gently but firmly hold the hatchling so
that the foreflipper being tagged 1s extended towards the
tagger. With the front flipper gently bent over the 1ndex
finger of the tagger’s left hand and held firmly in place
with the left thumb, position the needle tip at a 30° angle
tc the flipper 1n the area of the claw. Hold the tag
injector parallel to the leading edge of the flipper with

the needle pointing towards the hatchlings body. See
FIGURES 10 and 11.

[+

FIGURE 10 Positioning automatic tag 1njector on flipper.

WARNING

. K = - _ . .,t .
Be careful not to | Claw T
push the needle

through the flipper
and into your finger.

I i T il

the f£1i

peuetratd

on.

ﬂﬂtiamf i

13




3.4.2 Firmly but carefully push the needle tip just through the
skin on the flipper. A slight twisting motion of the tag
injector helps penetration of the skin. A sharp needle
also facilitates skin penetration. Sharpen or replace the

needle when there is a noticable change in sharpness (See
section 7.0 cleaning and maintenance) .

i -

FIGURE 11 Penetration of skin with automatic tag injector.

WARNING

Be careful not to

| | push the needie N R ‘ Z
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FIGUR!
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12 Proper skin penetration angle.
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3.4.3 Once the skin has been penetrated, adjust the tag injector
angle to 3 - 5° and continue to push the needle into the
muscle tissue of the flipper about 1/3 to 1/2 the length of
the needle in a direction parallel to the claw (1l.e.
towards the body). See FIGURES 13 and 14.

FIGUR!

L+

13 Correct insertion angle of needle into flipper
-~ (automatic tag injector).

Hold pushrod
forward against

/ sSpring pressure.,

See
CAUTION Reduce angle |

| after penetrating
Note skin.

Correct needle penetration depth 1s required to ensure the
tag remains 1n the fllpper as the needle is removed and to
legssen the chance of wire tag migration out of the tag
insertion wound prior to healing.
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FIGURE 14 Correct needle insertion depth.
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Hold pushrod forward
against spring pressure.

3.4.4 Push the pushrod as far forward as it will travel to expel
a tag from the tip of the needle and into the flipper
muscle. Use the right thumb to move the pushrod. Keeping
the pushrod plunger lever fully extended, slowly withdraw
the needle from the flipper. See FIGURES 15 and 16.
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FIGURE 15 Ejection of wire tag into flipper using automatic tag
1njector

Stop and hold pushrod forward
until needle is removed from flipper.

Push pushrc;d as far]
forward as it will go
until it stops.

FIGURE 16 Proper pushrod p081tlon during removal of needle from

fllpper
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: - ‘u- v
.. v See ""
O . 1| CAUTION
(N o Note

17




3.4.5 Visually inspect the area adjacent to the needle hole in

the flipper to ensure that the tag remained 1n the flipper
when the needle was withdrawn. If the tag came out, go

back to Step 3.0 and repeat tagging procedure.

3.4.6 After the tag has been inserted into the flipper, take the
barrel of the needle and flatten the tag insertion hole by
gently pressing down on the skin laying over the tag. The
needle should be held perpendicular to the leading edge of

the flipper with the needle pointing towards the rear
flipper.

Press the needle barrel down onto the flipper i1n the area
of the hole pressing down once at the mouth of the hole and
agaln once or twice over the area of the tag. Press the
needle straight down then 1lift straight up. Do not rub the
needle from side to side as this may push the tag out of
the insertion hole. Flattening the skin over the tag helps
clogse and seal the hole made by the needle and prevents the
tag from sliding out of the flipper. See FIGURE 17.

FIGURE 17 Flattening and sealing tag 1insertion hole.
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—
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| Gently press needle down
3 fimes on flipper to sedl
-~ l insertion hole.

\\ -
TN CAUTION
Excessive force may |

gjure
hatchling and bend/damage
the needle.

3.4.7 Retract the pushrod back into the body of the tag injector
using the pushrod lever. When the pushrod i1s properly
retracted the cutter lever spring will "pop" the cutter

lever up. You should hear an audible "click" when the
cutter lever "pops" up.
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3.4.8 Disinfect the tag insertion hole by swabblng with a
disposable cotton swab soaked with tincture of iodine.
Tagged hatchlings should be kept separate from un-tagged
ones and should be released as soon after tagging as 1is
possible.

FIGUR.

L4

18 Disinfecting tag i1nsertion area with tincture of
iodine.

\/

\
I
| Disinfect both fop
| and bottom of flipper
See ggghkodco’r[ron JFFWGb
ed in fincture
CAUTION of iodine.

Note

]3:::: Imt uaa any

tﬂ Eterllmze the fl:.pper. 'f

NOTE 1 If any bleeding is observed from the tag insertion
wound the hatchling should be placed 1mmediately
into clean salt water to help coagulate tigsues
around the wound opening. Sea turtle blood and
tigsues coagulate better in contact with sea water
than air. Bleeding is extremely rare and 1f 1t
occurs the tagger should carefully re-read the
tagging instructions and seek the assistance of a
more experilenced tagger.

19




3.4.9 Periodically disinfect the needle on the tag i1njector.
After every 5 - 10 turtles tagged, the needle should be
dipped in a container containing 70% isopropyl alcohol.
Allow the needle to air dry before resuming tagging. Alr
drying should take less than 15 seconds. Gently waving the
needle back and forth will accelerate air drying of the

needle.
FIGURE 19 Disinfecting tag i1njector needle.
i ettt b~ Bieetetel® Rk ebebeibchchint
' Air dry any residual alcohol
29 N by gently waving needle from
i/ | side 1o side.

Carefully sterilize
needle by dipping
into alcohol.

See
CAUTION

N ~ Notes

ALCOHOL
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4.0

FIGURI

4 .

1.

1.

MANUAL (SINGLE-SHOT) TAG INJECTOR - ILLUSTRATED TAGGING
TECHNIQUES

The manual tag injector is a low cost piece of precision
tagging equipment. Care must be taken to prevent damage to
the needle. Refer to cleaning instructions in section 7.0.

|

20 Manual (single-shot) tag injector.

Pushrod/plunger
disossembly sCrew P'U“Qef

Needle
Tag |njec:’ror body

GENERAL INSTRUCTIONS

All personnel handling hatchlings during the wire tagging
procedure must wear disposable surgical style gloves
(latex, vinyl, or non-latex hypoallergenic (PVC)) on both
hands. Gloves should be discarded at the completion of a
tagging session. Gloves are worn for two reasons:

(1) To minimize the hatchlings contact with
bacteria/contaminants found on human skin: and

(2) To protect hands from staining and potential irritation
by antimicrobial agents (iodine, alcohol) and to a
lesser degree, from an accidental needle prick.

Keep all tagging equipment and supplies away from contact
with nesting beach sand and salt water. Beach sand and
salt deposits left by evaporated sea water, will clog the
internal moving parts of the tag injector resulting in
equipment malfunction.

One person must hold the hatchling while a second person
completes the tagging. It is helpful if a third and forth
person assist in drying the flipper and applying the anti-
microblal agents before and after tagging.
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4.1.4 The tag insertion area will be as near to the claw on the
upper portion of the front flipper as possible. This area
of insertion was chosen for two reasons:

(1) It appears that there is slightly more muscle tissue to
hold the tag in this area; and
(2) The claw makes a good reference point for locating the
wlire tag at a later date.

L

FIGURE 21 Implantation location of the internal wire tag in
hatchling flipper.
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NOTE 1 The internal wire tag 1is oriented parallel to the
leading edge of the flipper in the area of the
claw.
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4.2 MANUAL (SINGLE-SHOT) TAG INJECTOR PREPARATION

4.2.1 TEST PROCEDURE

Grasp the manual tagger in your right hand. The body of
the injector should be held firmly between the index finger
and the middle finger with the right thumb gently resting
on the plunger at the rear of the tag injector. Visually

inspect the needle for signs of damage. Repalr or replace
damaged needle.

Fully depress the plunger several times and release.
Spring action alone should promptly return the plunger to
the "out" position. Failure of the plunger to return tO
the "out" position by spring pressure alone 1indicates a
malfunction. The plunger should slide smoothly. Any
binding or sticking indicates a malfunction. Repalr or
replace the injector if it is malfunctioning.

FIGURE 22 Testing manual tag injector for proper function.

Pushrod in . Pushrod in
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slide in and out
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no binding or —
sticking. If the
plunger sticks

or binds, correct

the problem X \r/\
before proceeding PUSHTO Plunger

with tagging. havel (1.0 em N—— travel (1.0 cm) ]

—
NOTE 1 Proceed only when you are confident the injector 1is

functioning properly.
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4.2.2 Sterilizing the needle and the tips of the tweezers by
dipping them <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>